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Philosophy

w {Mathematics {Semiotic Artificial Telecommun| -,
8 |Cybemnetics  |Symbology . . Intelligence lcaon :é'_
2 |System Theory | Semantics Library Science l1nformation Comp;: ie;nce 2
i w
2 Information | Documentation Technology Telematies | &
A Archival Study . 3
Theory Microforms | 8
. Museology .
Sociology  }Inf. Sociology Journalism Chemistry
Economics | Inf. Economics| e nro Physics
Politics Inf. Politics Study lljlllolqg.;/ .
] ysiology 1 £
% Law Inf. Law Education Ecology £
-(}-); Management | Inf. Management Informatics Environmental :__n
5 Science] Inf. Pyschology Informatology Science| 2.
T . [
2 Social Pychology Information Science Medicine g
Linguistics
Brain Theory
Cognitive Science
Information Sciences

Structure of Sciences. The disciplines listed in each block of supersciences, applied

sciences, social sciences, and natural sciences just serve as examples relating to

information sciences, not all disciplines in the blocks.

From: Yuexiao, Zhang (1988) Definitions and Sciences of Information. Information
Processing and Management. V. 24 (4): 497-491 (489).
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A Review Article

The Opening Chapter of this book discusses history and effect of
philosophy and theory in the Development of IL S . Philosophy may be
considered an appropriate source for new hypotheses which may be

considered in turn beginnings of theories then generalizations.

Epistemology may be a core of I L S studies beside Empirical,
Rational, historical and Pragmatic approaches. If Empiricism was pre-
vailing in the first half of the twentieth Century, Rationalism dominated I
L S research in the second half with the applications of computers. The
nineties witness sociological and  philosophical approaches as I L S is

considered a kind of applied epistemology.

Most Programs of library and information science education have a
strong tendency to deal almost exclusively with information technology
rather than with the science of information. That is to say towards the tech-
nological task of facilitating communication, rather than to the develop-

ment of theories, models, principles or laws (Boyce, B, B.R., 1985).

Chapter two reflects cyclic historical, social, physical and epistemo-
logical paradigms. If information Science (and its ancestor library
"Science) responded to historical and social paradigms as Libraries were
considered mainly as mirrors of civilization, Information Science began
in the sixties of the twentieth Century with the momentum of physical and
mathematical scientists, in order to devise and discover new theories and

techniques to help analyse and retrieve the influx of science information.

The linkages between information science and natural science can be
discussed if we examine some scientific roots of information science.

Many prominent information scientists including Vannevar Bush, Derek
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de Sola Price, John von Neuman, Norbert Wiener, James G. Millar,
Herbert Simon, Marsden Blois, Kjell Samuelson, Eugene Garfield,
Lawrence Heilprin, Allen Kent, Brian Vickey and many others emerged
from the natural sciences to make note-worthy contributions (Harmon,
G., 1990, 25-41). Their works provided us with both theoretical
background and applied information systems in areas of science and
technology which were later adopted by other disciplines. The period that
followed, witnessed the prominance of Epistemological paradigm. This
study repesents a scientific methodblogical Tour in these Cycles as well

as I L S as a metascience among different Knowledge disciplines.

Chapter three deals with the elucidation of Epistemological
Foundations of I L S. Positivism, hermeunetics, Phenomenology, Post
structuralim and Symbolic interpretation are discussed in relation to I L. S

with special reference to Holistic Perspectivism.

Chapter Four Concentrates on Ontology and its definitions and rela-
tionship to I L S and its use in artificial intelligence, engineering

programs, Processing of natural language and Classification.

The present author proposes in Chapter Five a “ shared Theory” or a
metatheory for Information and Library Science because the conceptual
pattern and the theoretical cognitive base are still incipient for both
Library Science and Information Science-united or separated. The shared
theory may be applied in two disciplines (e.g. Mechanization of Libraries
= Library Science + Computer Science and Management of Libraries
= Management Science + Library Science). Information Science can be
considered a meta science as it depends in its development on several
associated disciplines such as logic, linguistics, semantics, communica-
tion, systems theory, mathematics and general systems theory.
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Chepter Six deals with Infomation theory of Shannon and Weaver and
its relationship with IL S . Some researchers of I L S see Shannon’s the-
ory a fundamental one, because empirical laws and theories have not yet
fully developed in I L. S . Identification of Shannon and Weaver’s view
about a theory of information is explained to measure entropy of infor-
mation. Many rescarchers see shannon’s theory a signal and

Communication theory.

The Seventh chapter deals with Information Society theory, 2 modern
theory which establishes relationships, between information science and
several social sciences. As a matter of fact development of information
Science depends mainly on methodologies and theories emanating from

that of social and economic scienes.

The Eight chapter deals with human information processing theory
as a link between internal and external memory of man utilizing mostly
indexing and classification as well as semantics, to fulfill this linkage.

Epistemology and Semiotics are discussed within Memory institutions.

Chapter nine deals with Humanities and sciences as the two wings of
knowledge. Humanities may include the social sciences in the first wing
and Science may include technology in the second wing . Relations of the

two wings with I L. S are discussed.

From the humanistic point of view, information scientists need to

develop ethical and intellectual ability for rigorous thought.

Information Science as a profession, has already engaged itself in eth-
ical issues e.g. privacy, copyright, pricing, security, intellectual freedom
and the like (Blixrud. J. 1984). It is clear that the previous issues include

both humanistic and social concemns.
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Special stress was given to communication. Shera observed that
“ the library is one element of the total communication System by which
a society hangs together and culture is created and maintained” (Shera, J.
1973, 1). Joseph Becker in 1976 provided his definition of information
science as the study of how people “create, use and communicate infor-
mation”. Borgman (Borgam, C., 1990, 47-48) suggests in his study of
Information Science and communication research that the two fields may
be separate at the level of the academic department, the individual
researcher and even at the specific research topic in either fields, draws
his more general theories from a common body of knowledge. Finally,
Paisley (Paisley, W., 1986) has emphasized the convergence of

Communication and Information Science.

The Final Chapter discusses the viability of a general information
theory, instead of the several topical theories which dominated the Study
of information science and its antecents of library and documentation

sciences.
B : Extracts of some main Ideas
Some Definitions and Historical Perspectives

* Principles and Theories :

Webster’s Seventh New Collegiate Dictionary defines “ principle” as:
“ (i) a comprehensive and fundamental law and (ii) the laws or facts of
nature underlying the working of an artificial device. “ In these senses,
there are principles in the areas of representation, retrieval, bibliometrics.
and information theory. Webster’s also defines “ theory” as “ a plausible

or scientifically acceptable general principle or body of principles offered
to explain phenomena.
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Both “ theory” and “principle” require further specification. By “prin-
ciple” we mean a single fundamental law, generally an empirical regular-
ity based on continued observation. We consider a “theory” to incorporate
a body of such principles and to suggest new principles that can be tested
as hypotheses, to increase knowledge and to invalidate or to strengthen
the basic theory itself. Thus, theory is not a synonym for impracticality,

as some would seem to imply.

One area in which to search for theories and principles in information
science is that of information theory. The American Society for
Information Science (ASIS) Special Interest Group on Foundation of
Information Science (SIG/FIS) has concentrated much of its energy on
information theory as a fundamental element of the underpinnings of the

information science area. (Boyce, B. 1985 : 166)

*» Paradigm.

A paradigm is understood in the Kuhnian sense as a central overall way
of regarding phenomena, within which a scientist normally works, an

accepted way of seeing the world. (Duff, A. 1995 : 395)
* Philosophical Assumptions

There are different dimensions or facets of L I S: its labels, its institu-
tional affiliation, its fields of practice, its fundamental concepts. its theories,
metatheories, related disciplines, and underlying philosopical assumplions.
The basic conclusion is, that these facets are not independent, but influence
each other in mutual ways. The deepest understanding of the field is pro-
vided by the study of underlying philosophical assumptions. This is, how-
ever, also the most neglected aspect. (Hjoland, B, 2000 : 500)
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» Philosophical positions.

These may be inplicit or explicit, recognized or unconscious . Often
researchers in, for example, the hermeneutic tradition are explicit about
their philosophical approach, while, for example, researchers in the
positivistic tradition are silent about this. Positivitic research is often
silent because it conceives itself as “Scientific” the only valid approach.
Therefore positivism is sometimes labeled the invisible theory of science.
Such a claim is of course both wrong and unscientific The nature of
Science is to investigate its own asumptions and. A rationalistic position
as found in, for example. cognitive science, implies that the study of
users’ brains is an adequate strategy to obtain relevant knowledge in L I
S. Such a position is in my opinion problematic because it leaves out the
most obvious relevant perspective: that users cognition, information
needs, search strategies, and so on is influenced by their social and cul-
tural background (including their educational background and profession-
al role). Epistemologies with a historical orientation are better suited to
conceptualize users in a way that is relevant for L1 S. Although episte-
mology has a fundamental impact on all major questions in L I §, the
method of classification represents my strongest argument because dif-
ferent approaches to classification are shown to reflect standard philo-

sophical theories.

Philosophical studies cannot substitute empirical research, but can serve
as better “looking glasses” through which researchers investigate the prob-
lems. Deep philosophical clarification requires much work, and more read-

ing than the few introductions mentioned here. (Hjorland, B. 2000 : 527)
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» The Need For Philosophy of library and

Information Science

We do not need, nor do we have, one single philosophy, to either fill a
philosophical vacuum, or to replace ar: existing philosophy. Instead, we need
to find a way to manage a confusion, a “fused together” mass of many con-
tradictory ideas, in order to do useful things, and to be helpful to our patrons.
This search amounts to a philosophical discussion about why librarians and

information scientists do not need a philosophy . (Zwaldo, J. 1997 : 103)

We do need a philosophy of library and information science - we’re not

confused enough: a response to zwadlo.

While we agree with the thesis that library and informaton science
(LIS) could certainly benefit from philosophical discussion of “contradic-
lory ideas” in the field “in order to do useful things, “Zwadlo does not
make the case for why a discussion of “why librarians and information

scientists do not need a philosophy”. (Radford, G. 1537 : 315)
Philosophy of librarianship

The identification and articulation of the main principles underlying
the practical operations of libraries and information services, in particular
those relating to collection policies, conservation, access, functions and
the role of libraries in society. These principles have evolved over a peri-
od of more than 2,500 years and fall broadly into three historical phases:

early period, nineteenth century and twentieth century.

Libraries are now perceived as sources of power, deriving initially
from the fact that they are the storehouses of knowledge, the repositories
of the records of man kind’s achievements and discoveries. As a conse-
quence they conserve and transmit culture: they underpin education, both
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individual and formal; they are important to economic welfare; they are
crucially related to all other intellectual, artistic and creative activities;
they are instruments of social and political change; and they are the
guardians of the freedom of thought. (Thompson J. 1997 : 369 In : Encycl
library & Inf. Science).

* Ontology and LIS

Ontology studies what exists to reach the reality. Some see ontology
as Synonym to Metaphysics and Ontology was used in Artificial intelligence,
engineering programmes, Processing of Natural language and

Classification.

Dagobert Soergel in his article “The Rise of Ontologies or the

Reinvention of Clssification™ worte.

Classifications/ontologies, thesauri, and dictionaries serve many func-
tions, which are summarized in this note. As a result of this multiplicity of
functions, classificattons-often called ontologies-are developed in many com-
munities of research and practice. Unfortunately, there is little communication
and mutual leaming; thus, efforts are fragmented, resulting in considerable

reinvention and less than optimal products. (Soergel, D. 1999 : 1119) .
* Library Science and Information Science:

Birger Hjorland in his article on “Documents, Memory Institutions
and Information Science” mentioned that, the term library Science goes
back to the nineteenth century, where Martin Schrettinger introduced this
concept in a textbook from 1808 and in 1894 there existed a Department
of Library Science in Chicago. In the twentieth century this concept is
used, among others. by Pierce Butler and by S. R. Ranganathan. Although
it is still used today (e.g.) this term is by and large replaced by ‘library and
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information science LIS’ (or often just ‘information science . IS). Thus.

Library Science Abstracts changed its name to Library and Information
Science Abstracts in 1969.

Another important term related to LIS is ‘documentation . Rayward
writes that the term ‘documentation’ is a neologism invented by Otlet to
designate what today we tend to call Information Storage and Retrieval.

In fact it is not too much to claim the Traite as one of the first information

science textbooks.

The problem that I have raised in this article is whether we should pre-
fer the term ‘documentation science’ (as recently introduced in Tromso) or
‘information science’ (as recently introduced in Copenhagen). I have tried
to argue that the conceptions of information, information retrieval and
information science are seriously flawed, and that the problems in IS are
not just terminological but rooted in problematic theoretical assumptions.
This blocking in our field can to a large degree be avoided by changing the
object of study from mental phenomena of ideas, facts and opinion. to
social phenomena of communication, documents and memory institutions.
This is a strong argument for choosing the expression ‘documentation sci-
ence’ This view is also supported by White and McCain who suggested
that information science is really about literatures, and that much use of

the term ‘information’ in our field is misdirected.

The article could stop here. Tromso won. However, the terms LIS and
IS are rather well established, and they can in my opinion be justified if
we make it clear that we are studying potentially informative objects. The
most important thing to realise is that the intrinsic natures of these objects
are relatively irrelevant. It is their informative functions which are of pri-

mary interest to us. This calls for approaches in IS which consider the
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social contexts in which their meanings and the needs for them are pro-
duced. The sociocognitive approach is an important candidate for such a
reorientation. (Hjorland, B. 2000 : 27 and 39).

« THE MEANING OF ‘INFORMATION.

According to Buckland the term ‘information’ used in different ways
in I S. including , information - as - knowledge. information - as -
thing’(data. docurnent. recorded knowledge) and ‘information-as-process
(becoming informed). According to Buckland information is always
situational. What is informative in one situation need not be informative
in another situation. I agree with this view, which I develop further.
Different documents (or different texts, signs or things) have different
meanings in different domains of knowledge, and should therefore be

interpreted differently by different information systems.

Thus, ‘information’ is used both in the meaning of document and in the
meaning of the knowledge transferred by documents. What we today call

‘Information science’ was once termed ‘Documentation’.

Ellis describes an anomaly in IS : that computer systems are using
Shannon’s theory. whereas information retrieval systems (IR) are not
based on a measurement of information, but of physical entities (relevant
and not relevant documents). Brookes noted the anomaly could be
resolved if information retrieval theory were named document retrieval
theory which would then be part of library science. However he com-
mented that those working in the field of information retrieval were mak-

ing the explicit claim to be working with information not documentation.
(Hjorland, B. 1998 : 615).
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Epistemology.

Epistemology in library and information science (LIS) operates at a
level that obscures its key features. A closer analysis of library policy and
practice nonetheless reveals its shaping influence, making the study of
epistemology both theoretically interesting and practically valuable. Dick
proposes a way of approaching epistemological positions in LIS. In order
1o do this, it is first necessary to examine its meaning, identify difficulties,

and comment on current debates.

Dick proposes a way of approaching epistemological positions in LIS
by means of a larger framework called holistic perspectivism. If devel-
oped further, this framework may be used to deepen an understanding of
the ways of knowing in LIS and the nature of bibliothecal knowledge.
Holistic perspectivism, for example, overcomes epistemology substitu-
tion and epistemology elimination by accommodating and advocating
alternative ways of knowing in LIS. This framework will be useful to

future discourse on the role of epistemology in LIS. (Dick, A. 1999 : 305).

To change the perceived reality of the library experience, the library
community must address and explicitly question the prevailing positivist
foundation of its field. The work of Michel Foucault offers a powerful
framework that might be employed in some of the conceptual work in
library and information science that is already taking place Foucault can
be seen as a perspective in an ongoing research agenda and thus stands

alongside this work, rather than above it. (Radford, G. 1992 : 420).

For most of its modern history library and information science has
been governed by the mode of thinking best characterized as positivism.

This epistemology, shared with most of the social sciences for some time,
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features the quest for universal laws and the reduction of all phenomena,
including behavioral, cognitive, and so on, to the physical, among other
elements. This means to knowledge is unworkable for this feld; a pro-
posed replacement for it is hermeneutical phenomenology. This article
outlines the elements of a revised epistemological approach that seeks an
understanding of the essences of things (such as the library) and that takes
into account, among other things, the intentional stances of the human
actors within the realm of library and information science. Such a re-
formed epistemology allows for a different set of questions asked and a

different approach to answering them. (Budd, J. 1995 : 295).

The final goal then, within the framework of this article, is to cast light
upon the potentials of the hermeneutical method, and lay the groundwork
for its legitimacy in LIS research. The prospects are good that hermeneu-
tical interpretation, coupled with new technology, might revolutionize LIS
practice. Since the handling of massive quantities of data, information, or
records is no longer problematic, LIS can now afford to focus upon what
is in those records and how they are accessed or retrieved. All this is per-

haps better approached through qualitative, hermeneutical methods.

The issues are discussed as they appear: the philosophical underpin-
ning, its relevance to the social science sphere, and related suggestions for
LIS, are not strictly separated. Analysis of a hermeneutical, phenomeno-
logical method or theory, and reflection upon it in the literature are imme-
diately followed by LIS implications, potential suggestions, and a critique
of certain ideas. (Benediktsson, D. 1989 : 203).
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Theory and Meta theory Growth in
Information Science:

» THE AIM OF SCIENCE is to increase our knowledge and under-
standing of the world. Information sciencc shares this main goal, the pur-
suit of knowledge, with other fields of research. Growth of knowledge
means growth of scientific theories. 1t is also possible to study the growth
of the sciences by applying bibliometric techniques. but they often leave
open the question of cognitive changes in science. By comparing theoris
of the same subject it is possible to assess the cognitive advancement and
changes in that specific field of research. For the needs of comparison
tools have been created for reconstructing scientific theories. For several
reasons the analysis of the changes is possible only on the basis of the
reconstructions. (Vakkari, P. 1997 : 497).

« Information scientists often see their subject as severely practical.
However, the range of theory being applied in information science has
expanded considerably over the past thirty years. The basic question now
is not whether applicable theories can be found to fit the various branch-
es of information science, but rather whether the existing range of theo-
ries can be brought together to provide an integrated theoretical picture of
the whole subject. (Meadows, A.J. 1990 : 59)

« We are clearly closest to theoretical information science in the areas
of bibliometrics and information theory. However, even here, where we
find generalizations, we find neither independent testability nor general

acceptance.

Our discipline has been more concerned with the facilitation of com-
munication processes than with their explanation. Any explanation that
does occur comes primarily from the application of theories and models
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developed elsewhere for other purposes. We are unaware of a single the-
ory in information science that suggests a testable phenomenon whose

successful observation would add to its credence. (Boyce, B. 1985 : 165).

» Metatheory is described as the analysis of the presuppositions of a
field of knowledge or practice. The presuppositions at the basis of the
practice of information science are discussed, in particular relation to such
concepts as information, knowledge (personal and public), message. mes-
sage designation, information want and need, query, relevance and infor-
mation search. The nature of these presuppositions is considered, and the

conditions under which they may be replaced by others.

- A situation in which presupposition may be replaced is that of para-
digm change. As with the ‘cognitive’ approach, a new paradigm may
come from outside the current science - often, it involves taking a princi-
ple developed in another subject field and applying it, by analogy, to our
own. The metatheorists who have been examining various philosophies
are seeking for new paradigms that can be applied in this way. It must be
agreed that major advances in a science usually occur in this fashion,
when the creative imagination of the scientist finds a new way of think-

ing about the field in which he is working.

One conclusion that may be drawn from studying the list of presuppo-
sitions is that the process of information search is inherently uncertain
This uncertainty arises from the scattering of knowledge, the poor user
knowledge of the information system (9), the poor definition of informa-
tion want and differences between knowledge structures. It is reinforced
by possible shortcomings in information system knowledge structures and
the lack of clarity as to methods of subject analysis and query modifica-

tion if the uncertainty of information search is to be reduced, it appears
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that these are areas where fresh thinking and imaginative ideas are most

required. (Vickery, B. 1997 : 457 & 474).

» Birger Hjorland analysed the theoretical and the epistemological
assumptions of information scicnce (IS). Different views of knowledge
undertie all major issues in IS. Epistemological theories have a funda-
mental impact on theories about users, their cognition and information
seeking behaviour on subject analysis and on classification. They have
also fundamental impact on information retrieval, on the understanding of
information, on the view of documents and their role in communication,
on information selection, on theories about the functions of information
systems and on the role of information professionals. IS must be based on
epistemological knowledge, which avoids blind alleys and is not outdat-
ed. The paper shows limitations in the dominant approaches to IS and pro-

poses alternative viewpoints.

A theory in IS is a theoretical explanation of information systems
efficiency, of user behaviour, of the function of different search elements
such as descriptors, citations. titles, and so on. We do not have many

explicit theories in IS.

My suggestion is that the general theory of collection development
should be tied to epistemological and sociological studies of knowledge
production and use. Information specialists should evaluate the evalua-
tions and be speciallists in such issues as the scientific referee process, the
review literature, the function of prices and evaluations. the theory of
‘paradigms’ and how co - operative and competitive relations in different
Fields might affect guality Such studies are also done in ‘science studies,
but in IS the Focus should be the application of this knowledge in the

management of information systems.
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1 have demonstrated how different views of knowledge in a very pro-
found way affect all important problems in IS. Epistemological theories
have a fundamental impact on theories about users. their cognition and
information seeking behaviour. on subject analysis. and on classification.
They have also fundamental impact on information retrieval. on the
understanding of information, on the view of documents and their role in
communication. on information selection. on theories about the functions
of information systems and on the role of information professionals. In all
these question different epistemological positions can be shown to influ-
ence research in a very profound way. I have also tried to demonstrate that
the most satistying solutions for IS in my opinion can be obtained by
moving away from such reductionistic and fundamentalistic theories as

empiricism and rationalism. Instead IS should approach the big ramily of

historic oriented epistomclogies. (Hjorland, B. 1998 : 606 and 619).

* Birger Hjorland presents different facets or aspects of Library and
Information Science (LIS) from a theoretical and philosophical perspec-
tive It begins with the presentation of different attitudes towards LIS and
the divergence between LIS as a knowledge producing and knowledge uti-
lizing area. It goes on to discuss the different labels for the discipline. its
institutional affiliations and some technology driven paradigms. Fields of
LIS practices. examples of concrete research problems and the fundamen-
tal concepts are introduced as are subareas. theories. related disciplines.
and approaches (“paradigms” / metatheories). Also a short presentation of
research methods and basic philosophical assumptions is included. 2000

Elsevier Science Ltd. All rights reserved. (Hjorland, B. 2000 ; 501).

Anders $Rom analyses and discusses some aspects concerning the his-

torical and social context of information science and information institu-
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tions. The starting point is a speech on the history of the librarian deliv-
ered in 1934 by the Spanish philosopher, Jose Ortega y Gasset. In this
aspect he is related to the classical way of studying libraries in the con-
text of the history of civilisation and to the paradigm of the thirties which
viewed the library as a social institution From this starting point the arti-
cle analyses how historical changes in this century may have influeniced
information science (and the forerunners library science and documenta-
tion) with regard to changing conceptions of the structure, foci and con-
tent of the discipline. The paradigms and frameworks analysed include: a
pre-war paradigm viewing the library as a social institution; the physical
paradigm; the cognitive view, and alternative perspectives in the nineties
representing a new, tendency towards an integration of the social dimen-
sion of the discipline, based on, among other views, sociology of science,
hermeneutics and semiotics. Among the alternative views in the nineties
domain analysis gives the most promising demonstration of a historically

and sociologically integrated perspective.

The development of information science from library science at the
beginning of the century to the information science of the present day is
characterised by changing conceptions of the object, the structure, the foci
and the content of the discipline. With a broad use of the concept, these
changes are conceived as a series of paradigms: a paradigm viewing
libraries in the context of the history of civilisation, a paradigm viewing
the library as a social institution, the physical paradigm, the cognitive view
and most recently a tendency towards viewing information institutions and
information processes in a social and historical context. The changing con-
ceptions are partially determined by historical changes of the universe of
knowledge and needs for information. ($Rom, A. 2000 : 12 and 23).
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Information Society and Economics of Information.

Yamaguchi, was convinced by 1990 that the ‘information society’ is
paradigmatic. On the other hand, Borgman and Schement argued in the

same year that it ‘does not yet constitute a paradigm.

Bibliometrics was used to explore the recent progress of the ‘informa-
tion society’ in the literatures of various subject domains, with a view fo
shedding light upon the hypothesis that the concept is now paradigmatic.
(Duff, A. 1995 : 390).

The rise of the information society has been accompanied by an endur-
ing and high level of unemployment. Research aims to analyse the relation-
ship between information technology and employment as a ‘systemic prop-
erty’ of socigties, in terms of ‘per capita labour demand’. combining Studies
 at various levels of aggregation, the paper concludes that, in the long run,
technological development results in declining levels of employment. In a
next step. differences in the employment structures of various developed
countries are analysed. This produces an idea of the different possible
futures of work in the information society. (Besselaar, P. 1997 : 373).

Daniel Be.! is recognised to be the foremost writer on the information
society. The paper expounds his writings in detail, showing their devel-
opment from the 1960s to the 1990s. It is argued that his position has
always contained three distinguishable strands or elements: one relating
to the post-industrial information workforce, a second dealing with infor-
mation flows (particularly scientific knowledge), and a third concerning
computers and the information revolution. Bell’s information society the-
sis is best understood as synthesis of these elements. His arguments are
also evalued. It is suggested that the information economy element is not
satisfactority supported by the evidence cited and that as emphasis on the-
oretical Knowledge may also be excessave. As regards Bell’s account of
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information technology, his position shifted from a technocratic preoccu-
pation with mainframes to an uncritical enthusiasm for the microcomput-

er. In spite of such shortcomings, Bell’s synthetic information society
thesis is the strongest available. (Duff,s. 1998 : 373).

Macroeconomic change deals with the conceptual problems of infor-
mation and knowledge within the context of twentieth-century economic
theories. Differing perceptions of the role of information and knowledge
play an important part in the evolution of economic theory, the political

results of which have been most obvious over the last fifteen years.
(Hayward, T. 1994 : 377).
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